Hourly meteorological data of both dry bulb temperature and relative humidity for 18 locations in Nigeria for the period 1995 to 2009 were analysed to obtain the mean monthly average and monthly hourly average of each of the two meteorological variables for each month for each location. The difference between the maximum and minimum values of the monthly hourly averages of each variable for each month were also computed and taken as the range of that variable for each location. The monthly hourly averages of each variable for each month and for each location were standardized by subtracting the mean monthly average from it and dividing it by the computed range and plotted against time. Twelve curves for the months of the year were obtained for each of the eighteen locations making a total of 216 curves for each meteorological variable. The average of the 216 curves was used to develop Fourier series for each variable. Mean Forecast Error (MFE), Mean Absolute Deviation (MAD) and Mean Absolute Percentage Error (MAPE) were used to compare results of the models with results from the meteorological data. The agreements between them were very good. The values of the mean monthly averages and the ranges for dry bulb temperature and relative humidity were presented in Tables so that these input values that need to be fed into the models are readily available. Since the eighteen locations are well spread out over Nigeria, it is appropriate to use these models as inputs in computer programs for simulation of refrigerator, air conditioning systems and internal combustion engines operating anywhere in Nigeria.
INTRODUCTION
Nigeria is a tropical country in the West African subregion having only two seasons in a year (Dry and Rainy seasons). The country is divided into the Federal Capital Territory and thirty-six States which are grouped into six geo-political zones, each zone consisting of not less than five States. The Nigerian Meteorological Agency (NiMet) has been gathering weather data since 1893 [1] . Among these are hourly dry bulb and relative humidity data. Erbs [2] used 20 years hourly data to develop a single Fourier series model for each of dry bulb temperature and relative humidity for nine cities in United States of America. Ariyo [3] developed Fourier series models for dry bulb temperature and relative humidity for each of Ikeja and Ilorin using 1978 to 1992 meteorological data of the two locations. Olorunmaiye et al. found that these models developed from the 1978 to 1992 data were applicable to the meteorological data for 1995 to 2008 for Ilorin and Ikeja despite the evidence of global warming observed from the analysis of the sets of data for the two periods [4] . Akor and Ideriah [5] carried out a study in developing Fourier series model which fit the data for solar zones. The model could be used to predict the average monthly solar radiation on a horizontal surface in any location of solar zones in Nigeria. The models are useful for providing information for power generation and prediction of climate change due to periodic variation in solar radiation. In an investigation of the evidences of climate change in Ghana, Agyirifo and Otwe [6] analyzed the available rainfall and temperature records of mean monthly minimum and maximum temperature for the periods 1931 to 1960, 1961 to 1990 and 1991 to 2008 for the following seven synoptic stations: Kumasi, Akusa, Teme, Accra, Saltpond, Navrongo and Axim. From their comparison of the weather statistics for the three periods, they saw evidence of global warming. They developed both Fourier series and polynomial models to fit these temperature data and they were found to be good with coefficient of determination of 80% for the equations in all the stations. Their models can be used for temperature profile monitoring, forecasting mean monthly temperatures and creating awareness of increasing temperature due to global warming. In a recent work, King used functional data analysis methods to check climate change in selected group of 16 cities in the United States and he reiterated the appropriateness of fitting a Fourier series to the full data set as a functional data technique [7] . Fagbenle obtained monthly-averaged ten-year data series of global solar irradiation, average ambient temperature and mean relative humidity for Ibadan and he developed Fourier series for each year for meteorological variable [8] . Ciprain and Lehman [9] developed a model on the effect of relative humidity, moisture and extreme environmental condition on power electronics performance. They discussed the effect of relative humidity on power electronic performance. The study of the diurnal variation of dry bulb temperature and relative humidity is of great importance to air conditioning system design. The operation of air breathing engines is controlled so that aspiration of surrounding air at different dry bulb temperature and relative humidity will not significantly affect power output, fuel efficiency, combustion stability and exhaust gas emissions [10] . Gas turbines are very sensitive to high ambient temperatures [11] . Hart [12] reported that high dry bulb temperature and coincident high relative humidity that often occurs in the Niger-Delta is not conducive for optimum performance of gas turbine and he proposed that cooling and humidifying unit be installed at the inlet of the compressor to prevent condensation of water vapour in the first row of compressor blade. The objective of this work is to develop a single Fourier series for each of dry bulb temperature and relative humidity from the data obtained from eighteen meteorological stations scattered throughout the six geo-political zones of Nigeria. Developing such models will be an improvement over the earlier work reported by Olorunmaiye et al [5] in which a separate Fourier series model was developed for each of the two weather variables for each of the two meteorological stations. Such models can be used as input for simulation models for refrigerators and airconditioners all over Nigeria. 
The results predicted using Fourier series Models were compared with results obtained directly from Weather Data for the eighteen locations. Tables 5 to  7and Tables 8 to 10show A single Fourier series model has been developed for each of the two variables (hourly dry bulb temperature and hourly relative humidity) for eighteen locations widely spread throughout Nigeria. Using three error estimate statistical tools, the models developed were found to be excellent for all the 18 locations except for
Bauchi and Sokoto where the models can be said to be good. Considering the spread of the eighteen locations, the Fourier series models can be used for all locations in Nigeria as input for simulation of refrigeration and air conditioning systems and internal combustion engines. 
